Palmitoyl-DL-carnitine is a multitarget inhibitor of Pseudomonas aeruginosa biofilm development.
Bacteria growing in biofilms are often in metabolic and physiological states that do not respond well to antibiotics, and thus, are major contributors to chronic diseases. Biofilm inhibitors, therefore, have the potential to be used alone or as adjuvants to conventional antibiotic therapies. Here, we screened a chemically diverse collection of protein kinase inhibitors for molecules that perturb biofilm development. Among the inhibitory molecules identified, palmitoyl-DL-carnitine (pDLC) impaired Pseudomonas aeruginosa and Escherichia coli biofilm formation in a dose-dependent manner. The pDLC affected multiple pathways implicated in P. aeruginosa biofilm development; it stimulated motility, inhibited activity of the Las quorum sensing system, and overrode the biofilm-promoting effects of subminimal inhibitory concentrations of aminoglycosides and high levels of the second messenger, cyclic-di-GMP. Palmitic acid, but not carnitine, inhibited biofilm formation but did not stimulate motility, suggesting that pDLC works through unique mechanisms. The ability to target multiple pathways involved in biofilm formation is desirable in an inhibitor, which makes pDLC an interesting lead for antibiofilm therapies.